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REGULATORY REQUIREMENTS 

• CWA: Established the requirement for TMDLs: 

 to restore and maintain the chemical, 

 physical, and biological integrity of the 

 Nation’s waters 

• 40 CFR 130.7: Sets the process and 

requirements for states to follow. 
 



What is a TMDL? 

• TMDL stands for: Total Maximum Daily Load 

 A calculation of the maximum amount of a 

 pollutant that a waterbody can receive and 

 still achieve water quality standards 

• TMDL is the pollutant load from point sources (WLA) 

+ pollutant load from nonpoint sources (LA) + 

margin of safety (MOS) 

 

 TMDL = Σ WLA + Σ LA + MOS 



What is a TMDL? 

• Each pollutant must have a separate TMDL 

calculated for it, therefore there can be multiple 

TMDLs for a waterbody 

• The TMDL comes in the form of a technical 

document or plan 

• TMDLs can be simple (e.g., mass balance) or 

complex (e.g., dynamic model) 
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What is a TMDL? 
EPA’s WASP8 Advanced Eutrophication Module: 
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Elements of a Typical TMDL Document 
• Identification of Waterbody, Pollutant of Concern, and 

Pollutant Sources 

• Applicable WQS & Numeric Water Quality Target* 

• Loading Capacity* 

• Load Allocations and Waste Load Allocations* 

• Margin of Safety* 

• Consideration of Seasonal Variation* 

• Monitoring Plan to Track TMDL Effectiveness 

• Implementation Plan 

• Reasonable Assurance for PS/NPS 

• Public Participation* 

* Required by 40 CFR Part 130 



Identification of Waterbody, Pollutant of 
Concern, and Pollutant Sources 

• The TMDL must identify the waterbody as it appears on the 

State 303(d) List, including the pollutant of concern.  The TMDL 

submittal must include a description of point and nonpoint 

sources (EPA Decision Document). 
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Identification of Waterbody, Pollutant of 
Concern, and Pollutant Sources 

7.0 Source Assessment 

 7.1 Point Sources 

  7.1.1 NPDES Regulated Municipal and Industrial 

    Wastewater Treatment Facilities 

  7.1.2 NPDES Regulated Municipal Separate Storm 

    Sewer Systems (MS4s) 

  7.1.3 NPDES Regulated Industrial Stormwater 

  7.1.4 NPDES Concentrated Animal Feeding Operations 

    (CAFOs) 

 7.2 Nonpoint Sources 

  7.2.1 Wildlife 

  7.2.2 Agricultural Animals 

  7.2.3 Failing Septic Systems 

  7.2.4 Urban Development 
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APPLICABLE WATER QUALITY STANDARDS 
& NUMERIC WATER QUALITY TARGET 

• TMDLs shall be established at levels necessary to attain and 

maintain the applicable narrative and numeric WQS (40 CFR Part 

130.7). 

• The TMDL must include a description of the applicable WQS, 

including the designated uses and the applicable numeric or 

narrative water quality criterion.  A numeric water quality target 

for the TMDL (a quantitative value used to measure whether or 

not the applicable WQS is attained) must be identified (EPA 

Decision Document). 
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Example: 

Siltation 

(Narrative 
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(Cont.) 



APPLICABLE WATER QUALITY STANDARDS 
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& NUMERIC WATER QUALITY TARGET 

Numeric Expression of Siltation Target: 



APPLICABLE WATER QUALITY STANDARDS 
& NUMERIC WATER QUALITY TARGET 

Example: 

Nutrients 

(Narrative 

WQC) 



APPLICABLE WATER QUALITY STANDARDS 
& NUMERIC WATER QUALITY TARGET 

• Numeric Expression of Nutrients Target? 

 Chlorophyll – a 

 Phosphorus, Nitrogen 

 DO 

 Other? 

Example: 

Siltation 

(Narrative 

WQC) 
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LOADING CAPACITY 

• Loading Capacity: The greatest amount of loading that a 

water can receive without violating (exceeding) WQS.  (40 

CFR Part 130.2) 

• The loadings are required to be expressed as either mass-

per-time, toxicity, or other appropriate measure (40 CFR 

Part 130.2 (i)) (EPA Decision Document). 

• The TMDL expresses the relationship between any necessary 

reduction of the pollutant of concern and the attainment of 

the numeric water quality target, also known as loading 

capacity or assimilative capacity. 
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MARGIN OF SAFETY 

• TMDLs shall be established… with a margin of safety (MOS) 

which takes into account any lack of knowledge concerning the 

relationship between effluent limitations and water quality (40 

CFR Part 130.7). 

• The MOS may be implicit, i.e., incorporated into the TMDL through 

conservative assumptions in the analysis, or explicit, i.e., 

expressed in the TMDL as loadings set aside for the MOS (EPA 

Decision Document). 



MARGIN OF SAFETY 
In Tennessee TMDLs: 

 Explicit (typical): MOS = 10% of TMDL 

 Example: Holston River Watershed E. coli TMDL 

  TMDL (CFU/day) = 2.3 x 10¹⁰ x Q (in cfs) 

  MOS (CFU/day) = 2.3 x 10⁹ x Q (in cfs) 

 Implicit (typical): 

  10-yr continuous simulations incorporating a wide range of 

    meteorological events 

  Point source loads based on design flow and permit limits 

  Target based on reference streams (best in region); lower 

   than needed 

  Development of TMDL under critical conditions, including 

   critical low flows (e.g., 7Q₁₀) 



TMDL EXPRESSION 

Basic: TMDL = Σ WLA + Σ LA + MOS 

 E. Coli Example: 

 TMDL = WLA(WWTP) + WLA(Ind. SW) + WLA(MS4) + 

      WLA(CAFO) + LA(DS) + LA(SW) + MOS  

 Sediment Example: 

 TMDL = WLA(RMCF) + WLA(TMSP) + WLA(Mining) + 

        WLA(CSW) + WLA(MS4) + LA(NPS) + FG + MOS 

 



CONSIDERATION OF SEASONAL 
VARIATION 

• TMDLs shall be established… with seasonal variations (40 CFR Part 130.7 and 

EPA Decision Document). 

 



MONITORING PLAN TO TRACK TMDL 
EFFECTIVENESS 

• EPA’s Guidance for Water Quality-Based Decisions: The TMDL 

Process (EPA 440/4-91-001), recommends a monitoring plan 

to track the effectiveness of a TMDL, particularly when a 

TMDL involves both point and nonpoint sources (EPA Decision 

Document). 
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EFFECTIVENESS 

• EPA’s Guidance for Water Quality-Based Decisions: The TMDL 

Process (EPA 440/4-91-001), recommends a monitoring plan 

to track the effectiveness of a TMDL, particularly when a 

TMDL involves both point and nonpoint sources (EPA Decision 

Document). 

• Not a required element of EPA’s TMDL approval process, 

TDEC typically provides recommended monitoring to 

evaluate the progress toward attainment of WQS. 



MONITORING PLAN TO TRACK TMDL 
EFFECTIVENESS 

Example E. coli Monitoring Recommendations: 



MONITORING PLAN TO TRACK TMDL 
EFFECTIVENESS 

Example Sediment Monitoring Recommendations: 

 



MONITORING PLAN TO TRACK TMDL 
EFFECTIVENESS 



IMPLEMENTATION PLAN 
• EPA Memorandum, New Policies for Establishing and Implementing Total 
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IMPLEMENTATION PLAN 
• EPA Memorandum, New Policies for Establishing and Implementing Total 

Maximum Daily Loads, directs EPA to assist states in developing 

implementation plans that include reasonable assurances that the NPS LAs 

will be achieved.  Although implementation plans are not approved by 

EPA, they help establish the basis for EPA’s approval of TMDLs (EPA 

Decision Document). 

• Not a required element of EPA’s TMDL approval process, TDEC typically 

provides implementation guidance that requires an entire section of the 

TMDL report to describe. 

• TDEC has no regulatory authority over most NPS discharges. Voluntary, 

incentive-based mechanisms will be used to implement NPS management 

measures in order to assure that measurable reductions to pollutant 

loadings can be achieved. 



IMPLEMENTATION PLAN 
• Local citizen-led and implemented management measures have the 

potential to provide the most efficient and comprehensive avenue for 

reduction of loading rates from nonpoint sources. 



IMPLEMENTATION PLAN 
• Local citizen-led and implemented management measures have the 

potential to provide the most efficient and comprehensive avenue for 

reduction of loading rates from nonpoint sources. 

• WLAs are generally implemented through EPA’s NPDES program (permits) 

under CWA Section 402. 



IMPLEMENTATION PLAN 

Example: E. coli 

Implementation 
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Example: E. coli 

Implementation 

(Cont.) 



IMPLEMENTATION PLAN 

Example: 

Siltation 

Implementation 



REASONABLE ASSURANCES 

• In a water impaired by both point and nonpoint sources, where a point 

source is given a less stringent WLA based on an assumption that NPS 

load reductions will occur, reasonable assurance that the NPS reductions 

will happen must be explained in order for the TMDL to be approvable 

(EPA Decision Document). 
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REASONABLE ASSURANCES 

• In a water impaired by both point and nonpoint sources, where a point 

source is given a less stringent WLA based on an assumption that NPS 

load reductions will occur, reasonable assurance that the NPS reductions 

will happen must be explained in order for the TMDL to be approvable 

(EPA Decision Document). 

• Where a TMDL is developed for waters impaired by both point and 

nonpoint sources, determinations of reasonable assurance that the TMDL’s 

LAs will be achieved could include whether practices capable of 

reducing the specified pollutant load: 1) exist; 2) are technically feasible 

at a level required to meet LAs; and 3) have a high likelihood of 

implementation. 

• The principal policy tools available to address NPS are voluntary and 

incentive-based programs, including grants and funding through CWA 

section 319, which addresses NPS through state-run nonpoint pollution 

management programs. 
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PUBLIC PARTICIPATION 

• TMDLs shall be established for all pollutants preventing or 

expected to prevent attainment of WQS.  Calculations to 

establish TMDLs shall be subject to public review as defined in the 

State CPP (40 CFR Part 130.7). 

• EPA policy is that there must be full and meaningful public 

participation in the TMDL development process. Final TMDLs 

submitted to EPA for review and approval must describe the 

State’s public participation process, including a summary of 

significant comments and the State’s responses to those comments 

(EPA Decision Document). 



PUBLIC PARTICIPATION 

Example 

(typical): 
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Example 

(typical) 

(Cont.): 



Questions? 

Contact: 

Dennis Borders 

Dennis.Borders@tn.gov  

mailto:Dennis.Borders@tn.gov

